INTRODUCTION
A liquid crystal is a mesomorphic phase of a material which occurs between its liquid and solid phases. Frequently, molecules comprising the material are relatively rigid and rod-like. The equilibrium configuration of the liquid crystal may be described in terms of its optical axes, a unit vector field n defined on the region H in R~ occupied by the material. For a nematic liquid crystal, the Oseen-Frank free energy density W is given by where the ki are material constants, ki > 0 for z = 1, 2, 3 and 1~2 > ~ 1~4 ~ .
In the special case 1~1 = k2 = k3 = 1 and k4 = 0, which is the integrand for a harmonic mapping from a domain H in Rĩ nto S 2 .
Let us set
In this paper we shall study the following question: Suppose n is a stationary point for the bulk energy E (n) which is equal to a constant on the boundary of H. Is it necessary that n becomes a constant throughout H? Note that n being constant is always a solution of the Euler-Lagrange equation associated with the bulk energy. So a constancy result is in fact a uniqueness theorem for the solution of a Dirichlet problem.
To our knowledge this question has not been studied in general before. But there are results for the special case (1.2). For instance, Lemaire [9] , Wood [13] , Karcher and Wood [8] established constancy results for smooth harmonic maps from an n-dimensional bounded, star-shaped domain (into a general target manifold). On the other hand, R. T. Smith constructed nonconstant harmonic maps from an annulus to the 2-sphere with constant boundary data. See Section 11.7 (c) in [14] . Other related results can be found in [3] . So constancy results do not always hold.
CONSTANCY RESULTS
In this paper, we shall obtain a Pohozaev identity (ef [11] ] and [12] When p > (n + 2)/(n -2), Pohozaev's identity [11] implies that no positive solution can exist when 52 is a bounded, star-shaped domain. However, when p = (~ + 2)/(?~ -2) and S2 has certain non-trivial topology, Bahri [5] have observed, the last term is a surface energy density which does not contribute to the equilibrium system. In fact, by [7] (1.4) has no solution.
